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GEARS FOR MANUFACTURING PRINTER, 
METHOD OF USING THE GEARS, AND THE 

PRINTER 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority to Japanese Patent Appli 
cation No. 2005-380644 filed on Dec. 29, 2005, the contents 
of which are hereby incorporated by reference into the present 
application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to gears used for manufactur 

ing, a printer, a method of using the gears, and the printer 
manufactured by using the gears. 

2. Description of the Related Art 
Printers which are capable of printing an image on a sheet 

on the basis of an input signal are generally known. These 
printers have a print head, a feeding tray for storing a plurality 
of sheets, a feeding roller, a conveying roller, a catch tray, and 
the like. The feeding tray can store a plurality of sheet of 
various sizes (for example, A4 size, B5 size, legal size, post 
card size, and the like). When printing an image on a sheet, the 
feeding roller contacts with the sheets on the feeding tray 1 
and then rotates. Accordingly, one sheet is taken out from the 
feeding tray. The sheet sent out by the feeding roller is con 
veyed by the conveying roller. An image is printed on the 
sheet by the print head while the sheet is conveyed. The sheet 
printed with the image is discharged to the catch tray by the 
conveying roller. 
The printer comprises a plurality of mechanisms. For 

example, one mechanism rotates the feeding roller, and other 
mechanism rotates the conveying roller. 

There are many printers that use a single motor to drive a 
plurality of mechanisms. This type of printer comprises a 
driving force transmitting device for transmitting driving 
force to the plurality of the motor. The driving force transmit 
ting device is positioned between the mechanisms and the 
motor. A driving device is constituted by combining a plural 
ity of gears. 

There are cases in which the plurality of mechanisms, 
which are driven by a single motor, need to be driven inde 
pendently. For example, sometimes Switching needs to be 
performed between a state in which the conveying roller is 
rotated without rotating the feeding roller, and a state in which 
the feeding roller is rotated without rotating the conveying 
roller. 

In order to respond to the above requirements, the driving 
force transmitting device sometimes comprises a Switchgear 
and a set of driven gears. The Switch gear is driven by the 
motor. Each of the driven gears is engaged with a correspond 
ing mechanism. The Switch gear can slide in a direction 
parallel to the axis of rotation of the switch gear (in other 
words, the switchgear can move in parallel). The set of driven 
gears is situated so it has a positional relationship where all of 
the gears can be engaged with the Switch gear. 
As the Switchgear slides and then stops, it selects a driven 

gear allows it to be engaged. As the motor rotates in Such a 
state, one selected driven gear rotates, and thereby the one 
mechanism in engagement with the driven gear is driven. By 
using the Switch gear and the set of driven gears, an arbitrary 
mechanism can be driven independently from the other 
mechanisms by a single motor. 
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2 
For example, FIG. 28A shows a switch gear 200 and a set 

of driven gears 201 through 204. These gears configure the 
driving force transmitting device of an inkjet printer for the 
required set of functions. This inkjet printer has a first feeding 
tray and a second feeding tray. Moreover, this inkjet printer 
can execute normal printing and high-speed printing on 
sheets stored in the first feeding tray. Furthermore, this inkjet 
printer can perform maintenance on the inkjet head. 
The switch gear 200 can slide in a direction shown by an 

arrow in FIG.28A. The switchgear 200 is rotated by a driving 
force from a motor which is not shown. The driven gears 201 
through 204 are planed rotatably around a rotation axis 205. 
The driven gears 201 through 204 can be driven indepen 
dently. The driven gear 201 is engaged with the first mecha 
nism, which rotates a feeding roller of the first feeding tray 
(referred to as “first feeding roller hereinafter) intermit 
tently, so as to send sheets intermittently from the first feeding 
tray. The driven gear 202 is engaged with the second mecha 
nism, which rotates the first feeding roller continuously, so as 
to send the sheets continuously from the first feeding tray. The 
driven gear 203 is engaged with the third mechanism that 
rotates a feeding roller sending sheets from the second feed 
ing tray (refined to as “second feeding roller hereinafter). 
The driven gear 204 is engaged with the fourth mechanism 
that transmits driving force to a maintenance device. 
The switchgear 200 can slide and thereby engage with any 

of the driven gears 201 through 204. When the driven gear is 
rotated by the Switchgear 200, the mechanism of engagement 
with the driven gear is activated. The mechanism to be acti 
vated is changed by sliding the switch gear 200. 
When normal printing is executed on sheets stored in the 

first feeding tray, the Switch gear 200 is slid to a position for 
engagement with the driven gear 201. Consequently, the driv 
ing force from the motor is transmitted to the first feeding 
roller by the first mechanism. The first mechanism intermit 
tently rotates the first feeding roller so as to send the sheets 
intermittently. Therefore, the sheets are sent intermittently 
from the first feeding tray. Specifically, after printing on the 
first sheet is finished, a subsequent sheet is sent from the first 
feeding tray. In the normal printing, an image can be printed 
on a sheet with a high degree of accuracy. 
When high-speed printing is executed on sheets stored in 

the first feeding tray, the switchgear 200 is slid to a position 
for engagement with the driven gear 202. Consequently, the 
driving force from the motor is transmitted to the first feeding 
rollerby the second mechanism. The second mechanism con 
tinuously rotates the firstfeeding roller so as to send the sheets 
continuously. Therefore, the sheets are sent continuously 
from the first feeding tray. Specifically, once the first sheet is 
sent from the first feeding tray, a Subsequent sheet is sent from 
the first feeding tray. In the high-speed printing, an image can 
be printed on a number of sheets in a short amount of time. 
The second feeding tray can store sheets that differ in size 

from the sheets stored in the first feeding tray. For example 
sheets of A4 size are stored in the first feeding tray, and sheets 
of B5 size are stored in the second feeding tray. A user can 
select the size of sheets and print an image on a sheet of the 
selected size. 
When printing on the sheets stored in the second feeding 

tray, the Switch gear 200 is slid to a position for engagement 
with the driven gear 203. Consequently, the driving force 
from the motor is transmitted to the second feeding roller by 
the third mechanism. Accordingly, the second feeding roller 
is rotated, and thereby a sheet is sent from the second feeding 
tray. 

In the inkjet printer, ink droplets are ejected from the inkjet 
head, whereby an image is printed on a sheet. Specifically, an 
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actuator (an actuator using a modification of piezoelectric 
element or electrostrictive element, an actuator that locally 
heats ink by means of a heater element, or other actuator) of 
the inkjet head is activated, and the ink droplets are ejected 
from a nozzle onto a sheet. In the inkjet printer, occasionally 
bubbles are generated in the ink in the inkjet head, or foreign 
material is adhered to the nozzle. In Such cases, the inkjet 
head cannot eject ink droplets in the preferred manner. There 
fore, the inkjet printer needs to perform maintenance on the 
inkjet head. When performing maintenance, the bubbles, for 
eign material and the like are drawn and eliminated from the 
noZZle of the inkjet head. This operation is generally called 
the "purge operation'. The purge operation is executed when, 
for example, the power of the inkjet printer is ON, or at 
predetermined time intervals. The maintenance device for 
performing the purge operation has a cap covering a nozzle 
Surface of the inkjet head, and a pump for reducing the pres 
Sure inside the cap. 
When executing the purge operation, the inkjet head is 

stopped at a position corresponding to the maintenance 
device. Then, the nozzle surface of the inkjet head is covered 
with the cap. At the same time, the switch gear 200 is slid to 
a position for engagement with the driven gear 204. Conse 
quently, the driving force from the motor is transmitted to the 
maintenance device by the fourth mechanism. Then, the 
pump of the maintenance device and the valve for Switching 
the discharge destination of the pump are activated. Accord 
ingly, the pressure inside the cap is reduced. When the pres 
sure inside the cap is reduced, the bubbles, foreign material 
and the like are drawn out and removed from the nozzle. 
As described above, by moving the position of the switch 

gear 200, the transmission destination of the driving force of 
the driving force transmitting device is changed. 

BRIEF SUMMARY OF THE INVENTION 

Normally, printers are manufactured and sold as a series 
ranging from a standard type to a highly-functional type. 
Therefore, even in the case of printers of the same series, 
functions thereof are different depending on the printer type. 
For example, a highly-functional type printer can execute 
normal printing, high-speed printing, and maintenance on the 
print head, and has the second feeding tray. However, a stan 
dard type printer does not have the second feeding tray. Also, 
there are types of printers that cannot execute high-speed 
printing. 

Normally, common parts are used among the printer types 
of the same series. Therefore, when manufacturing a printer 
with a smaller number of functions, its driving force trans 
mitting device is produced without the gears required for the 
omitted functions. 

For example, FIG. 28B shows a set of driven gears of a 
driving force transmitting device of an inkjet printer of the 
same series but different type from the inkjet printer shown in 
FIG. 28A. This printer does not have the second feeding tray. 
Therefore, the set of driven gears shown in FIG. 28B are 
constructed without the driven gear 203 (the gear for trans 
mitting the driving force to the second feeding roller) which is 
found in the set of driven gears shown in FIG. 28A. 
As described above, a printer with a smaller number of 

functions has a smaller number of driven gears. This is 
because when a function is not necessary the driven gear 
required for that function is removed. However, if one driven 
gear is removed, the positions of other driven gears placed on 
the same axis (the positions in a direction parallel to the 
rotation axis) cannot be fixed. Therefore, when a printer has a 
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4 
Smaller number of functions, a spacer needs to be placed in 
place of the unnecessary driven gear. 

For example, in the inkjet printer shown in FIG. 28B, a 
spacer 206 is placed in place of the driven gear 203. By 
placing the spacer 206, the positions of the driven gears 201, 
202, and 204 are fixed. 
As described above, in conventional printers, a spacer had 

to be placed in place of an unnecessary driven gear when 
manufacturing a printer with a smaller number of functions. 
Therefore, this creates a problem, as the number of parts 
attached to the rotation axis of the driven gears can not be 
reduced even when the printer has a smaller number of func 
tions. 
The present invention provides a printer, which can use the 

same driven gears as other types of printer, however it does 
not require spacers even if the number of driven gears is 
reduced. 
The present invention provides a pair of driven gears and a 

set of driven gears, which can be shared by a plurality of types 
of printers and do not have to be replaced with a spacer even 
if the number of driven gears is reduced. 
The present invention provides a method of using the pair 

of driven gears for manufacturing a plurality of types of 
printers. 
A printer according to the present invention comprises a 

Switch gear, a first driven gear and a second driven gear. The 
Switch gear has a spur gear and is able to slide along a 
direction that is parallel to a rotation axis of the spur gear. The 
first driven gear has a first spur gear and a cylinder fixed to the 
first spur gear. The cylinder is concentric with respect to the 
first spur gear and extends along the above direction. The 
second driven gear has a second spur gear with a hole that is 
concentric with respect to the second spur gear. The hole 
extends along the above direction. The second driven gear is 
mounted on the first driven gearby inserting the cylinder of 
the first driven gear into the hole of the second driven gear. 
The second driven gear is able to rotate with respect to the first 
driven gear. The Switch gear slides along the above direction 
between a fist position for engagement with the first driven 
gear and a second position for engagement with the second 
driven gear. 

In this printer, the cylinder of the first driven gear is con 
centric with respect to the rotation axis of the first spur gear. 
Also, the hole of the second driven gear is concentric with 
respect to the rotation axis of the second spur gear. By insert 
ing the cylinder of the first driven gear into the hole of the 
second driven gear, the second driven gear is placed so as to be 
able to rotate with respect to the first driven gear. Therefore, 
the first driven gear and the second driven gear can rotate 
around the same rotation axis. Therefore, the Switch gear can 
slide between the first position for engagement with the first 
driven gear and the second position for engagement with the 
second driven gear. 

Moreover, the second driven gear is placed on the cylinder 
of the first driven gear. Therefore, even if the second driven 
gear is not placed, the position of the first driven gear in the 
abovementioned direction is not changed compared to the 
case where the second driven gear is placed. Specifically, the 
position of the first driven gear in the abovementioned direc 
tion is not changed by the presence and absence of the second 
driven gear. Therefore, it is not necessary to place a space in 
place of the second driven gear when the second driven gear 
is unnecessary. 
The present invention also describes a pair of driven gears 

commonly used for manufacturing a first type of printer hav 
ing a first mechanism and a second type of printer having the 
first and a second mechanism. The first driven gear is for 
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engagement with the first mechanism. The second driven gear 
is for engagement with the second mechanism. The first 
driven gear has a first spur gear and a cylinder fixed to the first 
spur gear. The cylinder is concentric with respect to the first 
spur gear and extends along a direction that is parallel to the 
rotation axis of the first spur gear. The second driven gear has 
a second spur gear with a hole that is concentric with respect 
to the second spur gear. The hole extends along a direction 
that is parallel to the rotation axis of the second spur gear. 

Only the first driven gear is used for manufacturing the first 
type of printer, and the first and second driven gears are used 
for manufacturing the second type of printer. In this case, the 
first and second driven gears are arranged such that the cyl 
inder of the first driven gear is inserted into the hole of the 
second driven gear. 
The pair of gears are placed inside the printer when manu 

facturing the printer. Only the first driven gear is used when 
manufacturing the first type of printer. Both the first driven 
gear and the second driven gear are used when manufacturing 
the second type of printer. In this case, the first driven gearand 
second driven gear are used in a stare in which the cylinder of 
the first driven gear is inserted into the hole of the second 
driven gear. Therefore, the first driven gear and the second 
driven gear can rotate around the same rotation axis. Further, 
since the second driven gear is placed on the cylinder of the 
first driven gear, the position of the first driven gear in the 
direction parallel to the rotation axis of the first spur gear is 
not changed by the presence and absence of the second driven 
gear. Therefore, it is not necessary to place a spacer in place of 
the second driven gear when, manufacturing the first type of 
printer. 
The present invention also describes a set of driven gears 

commonly used for manufacturing a first type of printer hav 
ing a first and a fourth mechanism, a second type of printer 
having the first, a second and the fourth mechanism, and a 
third type of printer having the first, the second, a third and the 
fourth mechanism. The first driven gear is for engagement 
with the first mechanism. The second driven gear is for 
engagement with the second mechanism. The third driven 
gear is for engagement with the third mechanism. The fourth 
driven gear is for engagement with the fourth mechanism. 
The first driven gear has a first spur gear and a cylinder fixed 
to the first spur gear. The cylinder of the first driven gear is 
concentric with respect to the first spur gear and extends along 
a direction that is parallel to the rotation axis of the first spur 
gear. The second driven gear has a second spur gear with a 
hole that is concentric with respect to the second spur gear. 
The hole of the second driven gear extends along a direction 
that is parallel to the rotation axis of the second spur gear. The 
third driven gear has a third spur gear with a hole that is 
concentric with respect to the third spur gear. The hole of the 
third driven gear extends along a direction that is parallel to 
the rotation axis of the third spur gear. The fourth driven gear 
has a fourth spur gear and a cylinder fixed to the fourth spur 
gear. The cylinder of the fourth driven gear is concentric with 
respect to the fourth spur gear and extends along a direction 
that is parallel to the rotation axis of the fourth spur gear. 

Only the first and fourth driven gears are used for manu 
facturing the first type of printer. The first, second and fourth 
driven gears are used for manufacturing the second type of 
printer. The first, second, third and fourth driven gears are 
used for manufacturing the third type of printer. 

In any case, the first and fourth driven gears are arranged 
such that the distal end of the cylinder of the first driven gear 
is in contact with the distal end of the cylinder of the fourth 
driven gear. When the second driven gear is used, the second 
driven gear is arranged such that the cylinder of the first driven 
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6 
gear is inserted into the hole of the second driven gear. When 
the third driven gear is used, the third driven gear is arranged 
such that the cylinder of the fourth driven gear is inserted into 
the hole of the third driven gear. 
The set of gears are placed inside the printer when manu 

facturing the printer. 
The first and fourth driven gears are used when manufac 

turing the first type of printer. When manufacturing the first 
type of printer, the first and fourth driven gears are arranged 
such that the distal end of the cylinder of the first driven gear 
is in contact with the distal end of the cylinder of the fourth 
driven gear. 
The second driven gear is used when manufacturing the 

second type of printer. The second driven gear is arranged 
such that the cylinder of the first driven gear is inserted into 
the hole of the second driven gear. Therefore, the positional 
relationship between the first driven gear and the fourth 
driven gear is not changed by the presence or absence of the 
second driven gear. 
The third driven gear is used when manufacturing the third 

type of printer. The third driven gear is arranged such that the 
cylinder of the fourth driven gear is inserted into the hole of 
the third driven gear. Therefore, the positional relationship 
between the first driven gear and the fourth driven gear is not 
changed by the presence or absence of the third driven gear. 
As described above, when the set of driven gears are used, 

the positional relationship between the first driven gear and 
the fourth driven gear is not changed by the presence or 
absence of the second driven gear and the third driven gear. 
Therefore, when manufacturing the first type and second type 
of printers, it is not necessary to place a spacer in place of the 
second driven gear and the third driven gear. 
The present invention also describes a method of using at 

least one of the following gears for manufacturing a first type 
of printer and a second type of printer. The gears comprise: 

(1) a first driven gear having a first spur gear and a cylinder 
fixed to the first spur gear, the cylinder being concentric with 
respect to the first spur gear and extending along a direction 
that is parallel to the rotation axis of the first spur gear, 

(2) a second driven gear having a second spur gear with a 
hole that is concentric with respect to the second spur gearand 
extends along the direction. 
The method comprises the steps of mounting only the first 

driven gear within the first type of printer in order to manu 
facture the first type of printer, and mounting the first and 
second driven gears within the second type of printer in order 
to manufacture the second type of printer. In this case, the first 
and second driven gears are arranged Such that the cylinder of 
the first driven gear is inserted into the hole of the second 
driven gear. 

In the above method, only the first driven gear is used when 
manufacturing the first type of printer. Also, the first driven 
gear and the second driven gear are used when manufacturing 
the second type of printer. When manufacturing the second 
type of printer, the first and second driven gears are arranged 
such that the cylinder of the first driven gear is inserted into 
the hole of the second driven gear. In this manner, the second 
driven gear is placed in the cylinder of the first driven gear, 
thus the position of the first driven gear, which is in the 
direction parallel to the rotation axis of the first spur gear, is 
not changed by the presence or absence of the second driven 
gear. Therefore, when manufacturing the first type of printer, 
it is not necessary to place a spacer in place of the second 
driven gear. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing an exterior view of a 
complex machine of an embodiment of the present invention; 

FIG. 2 is a schematic cross-sectional view showing an 5 
internal structure of the complex machine; 

FIG. 3 is a plan view showing an internal structure of a 
printer; 

FIG. 4 is a plan view of a purging device; 
FIG. 5 is a cross-sectional view taken along the line V-V of 10 

FIG. 4; 
FIG. 6 is a cross-sectional view of the purging device in 

which a discharge cap is lifted up, the cross-sectional view 
being taken along the line V-V: 

FIG. 7 is a plan view showing a bottom surface of an inkjet 15 
head; 

FIG. 8 is a view showing a frame format of an enlarged 
cross section of a part of the inkjet head; 

FIG.9 is a block diagram showing the structure of a control 
section of the complex machine; 2O 

FIG. 10 is a perspective view of first and second mecha 
nisms; 

FIG. 11 is a view showing a frame format of the first 
mechanism; 

FIG. 12 is a view showing a frame format of the second 25 
mechanism; 

FIG. 13 is a perspective view of a third mechanism; 
FIG. 14 is a perspective view showing a state in which a 

Switch gear is in engagement with a first driven gear; 
FIG. 15 is a front view showing the state in which the 30 

Switch gear is in engagement with the first driven gear; 
FIG. 16 is a perspective view showing a state in which the 

Switch gear is in engagement with a second driven gear; 
FIG. 17 is a front view showing the state in which the 

Switch gear is in engagement with the second driven gear; 35 
FIG. 18 is a perspective view showing a state in which the 

Switch gear is in engagement with a third driven gear; 
FIG. 19 is a front view showing the state in which the 

Switch gear is in engagement with the third driven gear; 
FIG. 20 is a perspective view showing a state in which the 40 

Switch gear is in engagement with a fourth driven gear, 
FIG. 21 is a front view showing the state in which the 

Switch gear is in engagement with the fourth driven gear, 
FIG.22 is a perspective view of a lever member and a fixing 

member; 45 
FIG. 23 is a perspective view showing a set of driven gears; 
FIG. 24 is a perspective view showing the set of driven 

gearS. 
FIG. 25 is a cross-sectional view showing a setting struc 

ture of the set of driven gears of the complex machine; 50 
FIG. 26 is a cross-sectional view showing a setting struc 

ture of the set of driven gears of a complex machine of an 
additional embodiment; 

FIG. 27 is a cross-sectional view showing a setting struc 
ture of the set of driven gears of a complex machine of another 55 
additional embodiment; and 

FIG. 28A and FIG. 28B are figures showing a setting 
structure of a set of driven gears of a conventional printer. 

DETAILED DESCRIPTION OF THE INVENTION 60 

Hereinafter, embodiments of the present invention are 
described with reference to the drawings. Normally, there are 
a series of complex machines ranging from a general-purpose 
type machine, which has fewer functions, to an upper type 65 
machine, which has a number of functions. The functions of 
the complex machines vary according to the type of complex 

8 
machine even if the complex machines are of the same series. 
A user selects an appropriate type for his intended purpose 
from the series of complex machines, and buys the selected 
type of machine. The complex machine 1 described herein 
after is a type of complex machine which has the largest 
number of functions in the series. 

FIG. 1 is a figure showing an exterior view of the complex 
machine 1 of the present embodiment, and FIG. 2 is a sche 
matic vertical cross-sectional view showing an internal struc 
ture of the complex machine 1. As shown in FIG. 1, the outer 
shape of the complex machine 1 is substantially a rectangular 
Solid. The complex machine 1 has a scanner 3 in the upper 
section thereof, and a printer 2 in the lower section thereof. 
The complex machine 1 is a multi function device (MFD) 
which has a printer function, Scanner function, copy function, 
and facsimile function. A control panel 5 is placed on the near 
side of the upper section of the complex machine 1. An 
external computer, digital camera, or the like can be con 
nected to the complex machine 1. The complex machine 1 
operates based on instructions inputted from the control panel 
5 or the external computer. It should be noted that, hereinafter 
the direction from the left to the right of the complex machine 
1 is referred to as the "X direction', and the direction from the 
near side to the back of the complex machine 1 is referred to 
as the “Y direction” (see FIG. 1). 
The control panel 5 for controlling the printer 2 and scanner 

3 is placed in the front upper section of the complex machine 
1. The control panel 5 is constituted by various control but 
tons, a liquid crystal display screen, and the like. The control 
buttons include a button for turning the power ON and OFF, a 
start button for reading or printing an image, an operation stop 
button, a switch button for switching operation modes (the 
copy function, Scanner function, facsimile function and the 
like), and a numerical keypad for performing various settings 
and inputting a fax number. 

Also, a slot 6 for a memory card is placed in the left side 
lower section of the control panel 5. A memory card is 
inserted into the slot 6, and a predetermined manipulation is 
performed with the control panel 5, whereby the image data 
inside the memory card can be displayed on the liquid crystal 
display Screen of the control panel 5. By manipulating the 
control panel 5 on the basis of the display, any image can be 
printed using the printer 2. 
The scanner 3 is a flatbed scanner. The scanner 3 is consti 

tuted mainly by an original copy cover 30, a platen glass 31, 
and an image sensor 32 (see FIG. 2). The platen glass 31 is 
placed substantially horizontally in the upper section of the 
complex machine 1. The image sensor 32 is placed below the 
platen glass 31. The image sensor 32 is placed such that the Y 
direction is the main scanning direction (a direction in which 
a plurality of light receiving elements are arranged) and the X 
direction is the Sub-Scanning direction (a direction along 
which the image sensor 32 moves). The original copy cover 
30 is placed above the platen glass 31. The original copy cover 
30 is opened to set an original copy on the platen glass 31, 
whereby an image on the original copy can be read by the 
image sensor 32. Moreover, an auto document feeder (ADF) 
4 is placed on the original copy cover 30. The ADF 4 has an 
original copy tray 14 which can store the plurality of original 
copies. The ADF 4 conveys original copies one-by-one from 
the original copy tray 14 onto the platen glass 31, and there 
after discharges the original copies to a catch tray 15. While 
the ADF 4 conveys the original copies, the image sensor 32 
reads images of the conveyed original copies. It should be 
noted that in FIG. 1 the original copy tray 14 is folded up. 
The printer 2 prints images or text on a paper on the basis 

of image data or document data which is inputted from the 
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external computer, external digital camera, Scanner 3, 
memory card inserted into the slot 6, and the like. 
An opening 10 is formed on a front side of an upper side 

frame 12 of the printer 2. In a space inside the opening 10, a 
catch tray 21 is formed in an upper section and a feeding tray 
20 is formed in a lower section. The feeding tray 20 can store 
a plurality of papers. Moreover, the feeding tray 20 can store 
papers of any size such as A4 size, B5 size, postcard size, or 
other size. Furthermore, by pulling a slide tray 20a of the 
feeding tray 20, papers of legal size or of relatively large size 
can also be stored. The papers stored on the feeding tray 20 
are conveyed into the printer 2, and thereby images are 
printed. The papers with the printed images are discharged to 
the catch tray 21. 
An opening is formed on the front side of the lower side 

frame 13 of the printer 2. A feeding tray 11 is placed within 
the opening. The feeding tray 11 can store papers of any size 
Such as A4 size, B5 size, legal size, or other size. The feeding 
tray 11 can also store several times more papers than the 
feeding tray 20. Normally, the size of paper which is fre 
quently used, such as A4 size, is stored in the feeding tray11. 

It should be noted that the lower side frame 13 is detachable 
with respect to the upper side frame 12. Among the types of 
complex machines which are a lower level than the complex 
machine 1, there are complex machines which do not have the 
lower side frame 13 (i.e., the feeding tray 11). 

Next, the internal structure of the complex machine 1 is 
explained. As shown in FIG. 2, in the complex machine 1, 
there is a structure for sending papers to a printing unit 24, the 
printing unit 24 for printing an image on the papers, and a 
structure for discharging the papers on which the image is 
printed by the printing unit 24, to the catch tray 21. The 
structure for sending papers is constituted by a first feeding 
roller 25, a first feeding arm 26, a tilted plate 22, a first paper 
path 23, a second feeding roller 89, a second feeding arm 90. 
a tilted plate 82, a second paper path 83, a conveying roller 78, 
a pinch roller 79 and the like. The structure for discharging the 
papers is constituted mainly by a discharging roller 80, a spur 
roller 81 and the like. 
<The Structure for Sending Papers to the Printing Unit 24-> 
In the feeding tray 20, the first feeding arm 26 is placed so 

as to be rotatable around a shaft 26a. The first feeding roller 
25 is placedon a distal end of the first feeding arm 26. The first 
feeding arm 26 is biased in a lower direction by a spring or the 
like. Therefore, the first feeding roller 25 is in contact with the 
paper at the top of the feeding tray 20. The first feeding roller 
25 rotates when driving force of a LF motor 107 is transmitted 
by a driving force transmitting device 220 which is described 
hereinafter. The tilted plate 22 is placed at the back of the 
feeding tray 20. The first paper path 23 is formed on the upper 
side of the tilted plate 22 by guide members 18, 19. 
When the first feeding roller. 25 rotates in a direction 

feeding a paper, the paper at the top of the feeding tray 20 is 
sent to the tilted plate 22 side. The sent paper is brought into 
contact with the tilted plate 22 and then conveyed in an upper 
direction (i.e., to the first paper path 23). When two or more 
papers are sent from the feeding tray 20 to the tilted plate 22 
side, the papers other than the very top sheet of paper are 
prevented from moving by the tilted plate 22. Therefore, only 
the very top paper sheet is conveyed to the first paper path 23. 
The paper conveyed to the first paper path 23 is conveyed to 
the conveying roller 78 and pinch roller 79 through the first 
paper path 23. 

In the feeding tray 11, the second feeding arm 90 is placed 
so as to be rotatable around a shaft 90a. The second feeding 
roller 89 is placed on a distal end of the second feeding arm 
90. The second feeding arm 90 is biased in a lower direction 
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10 
by a spring or the like. Therefore, the second feeding roller 89 
is in contact with the paper at the top of the feeding tray 11. 
The second feeding roller 89 rotates when the driving force of 
the LF motor 107 is transmitted by the driving force trans 
mitting device 220. The tilted plate 82 is placed at the back of 
the feeding tray11. The second paper path 83 is formed on the 
upper side of the tilted plate 82 by the guide member 19 and 
a guide member 28. The second paper path 83 merges with the 
first paper path 23. 
When the second feeding roller 89 rotates, the paper at the 

top of the feeding tray 11 is conveyed to the conveying roller 
78 and pinch roller 79 via the tilted plate 82 and second paper 
path 83, as with the paper on the feeding tray 20. 
The conveying roller 78 and pinch roller 79 are placed on 

the downstream end of the first paper path 23 (which is also 
the downstream end of the second paper path 83). The con 
veying roller 78 is rotated intermittently by the driving force 
of the LF motor 107. A rotary encoder 112 (see FIG. 9) is 
placed on the conveying roller 78. The rotary encoder 112 
optically detects a rotation amount of the conveying roller 78. 
The rotation of the conveying roller 78 is controlled based on 
a value detected by the rotary encoder 112. The pinch roller 
79 is biased in the direction of the conveying roller 78 by a coil 
spring which is not shown, and is in contact with the convey 
ing roller 78. The pinch roller 79 is supported rotatably. 
Therefore, the pinch roller 79 rotates with the rotation of the 
conveying roller 78. 
The paper which is sent from the first paper path 23 or 

second paper path 83 is guided between the conveying roller 
78 and the pinch roller 79. As described above, the conveying 
roller 78 rotates intermittently. Therefore, the paper is held 
between the conveying roller 78 and the pinch roller 79 and 
then conveyed intermittently to the printing unit 24 side. The 
paper conveyed to the printing unit 24 passes between the 
printing unit 24 and a platen 42, and is conveyed to the 
discharging roller80 and spur roller 81. It should be noted that 
resist processing is performed when the paper passes through 
the conveying roller 78 and pinch roller 79. 
<The Printing Unit 24> 
The printing unit 24 and the platen 42 are placed on the 

downstream side of the conveying roller 78 and pinch roller 
79. The printing unit 24 is constituted by a carriage 38 moving 
in the X direction and an inkjet head 39 placed on the bottom 
surface of the carriage 38. 

FIG.3 is a plan view showing a mainstructure of the printer 
2. FIG.3 mainly shows a structure between substantially the 
center of the printer 2 and the bottom thereof. Although not 
shown, the conveying roller 78 and the pinch roller 79 are 
placed on the upper side of FIG. 3, and papers are conveyed 
from the upper side to the lower side of the FIG.3 at the time 
of printing. As shown in FIG. 3, a pair of guide rails 43, 44. 
which are separated from each other by a predetermined 
distance, are placed within the printer 2. The guide rails 43,44 
extend in the X direction. The guide rails 43,44 are part of a 
frame 40 of the printer 2. The guide rails 43,44 are in the form 
of a flat plate. The length of the guide rails 43, 44 is longer 
than the width of the widest type of paper that might possibly 
be conveyed. An end section 45 of the guide rail 44 is bent in 
a vertical direction. The carriage 38 bridges from the guide 
rail 43 to the guide rail 44. Specifically, a groove (not shown), 
which is formed on the bottom surface of the carriage 38, is in 
engagement with the end section 45 of the guide rail 44, and 
the bottom surface of the carriage 38 is in contact with the 
guide rails 43, 44. In the carriage 38, a roller and the like are 
placed in the section which is in contact with the guide rails 
43, 44. Accordingly, the carriage 38 can reciprocate along the 
X direction within the range of the length of the guide rails 43, 
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44. Therefore, the carriage 38 can reciprocate along the entire 
width of the paper to be conveyed. 
A belt driving device 46 is placed on a top surface of the 

guide rail 44. The belt driving device 46 is constituted by a 
driving pulley 47, a driven pulley 48, and a timing belt 49. The 
driving pulley 47 and the driven pulley 48 are placed on both 
ends of the guide rail 44 (both ends in the X direction). The 
driving pulley 47 is rotated by a driving force of a CR motor 
109 (see FIG.9) which is described hereinafter. The timing 
belt 49 is a circular belt and is placed around the driving 
pulley 47 and driven pulley 48 so that the timing belt 49 can 
be rotated around the driving pulley 47 and, driven pulley 48. 
Irregular teeth are formed on the inside of the timing belt 49. 
The carriage 38 is fixed To the timing belt 49. When the 
driving pulley 47 rotates, the timing belt 49 rotates around the 
driving pulley 47 and driven pulley 48. Accordingly, the car 
riage 38 moves along the X direction. As described above, the 
inkjet head 39 is placed on the bottom surface of the carriage 
38. Therefore, the inkjet head 39 also moves along the X 
direction. 
An encoder strip 500 is placed on the guide rail 44. The 

encoder strip 50 is a strip-shaped plate made of transparent 
resin. The length of the encoder strip 50 is orientated in the X 
direction. The encoder strip 50 is placed such that the width of 
the strip is orientated in the vertical direction and the thick 
ness is orientated in the Y direction. The encoder strip 50 is 
fixed to supporting sections 33, 34, in a state in which both 
end sections of the encoder strip 50 are pulled. Accordingly, 
the encoder strip 50 is prevented from being slackened. A 
pattern for blocking light is formed on the surface of the 
encoder strip 50. The encoder strip 50 is placed so that the 
encoder strip 50 engages with the detection section of optical 
sensor 35 which is placed on the top surface of the carriage 38. 
The optical sensor 35 has a light emitting element and a light 
receiving element. The optical sensor 35 uses the light receiv 
ing element to detect light emitted by the light emitting 
device, and thereby detects whether the light is blocked or 
not, by using the detection section. When the carriage 38 
moves along the X direction, the pattern of the encoder Strip 
50 is detected as a pulse signal by the optical sensor 35. The 
pulse signal detected by the optical sensor 35 is readby a main 
control board which is described hereinafter. The main con 
trol board computes the position of the carriage 38 on the 
basis of the read pulse signal. Specifically, a linear encoder 
113 is formed by the optical sensor 35 and the encoder strip 
50. The main control board drives the CR motor 109 to 
control the position of the carriage 38, in accordance with the 
computed position of the carriage 38. 
As described above, the inkjet head 39 is placed on the 

bottom surface of the carriage 38. The inkjet head 39 is 
connected to an ink cartridge by four ink tubes 41 (see FIG. 
3). 
The four ink tubes 41 are synthetic resin tubes. The ink 

tubes 41 connect the inkjet head 39 to the ink cartridge. The 
vicinity of an end section of each ink tube 41 on the inkjet 
head 39 side is fixed to the carriage 38. The middle section of 
each of the four ink tubes 41 is fixed to the frame 40 of the 
printer 2 by a clip 36. A section of each ink tube 41 between 
the carriage 38 and the clip 36 is sufficiently slackened. More 
over, the section of the ink tube 41 between the carriage 38 
and the clip 36 is supported by a supporting member 87. The 
Supporting member 87 can rotate horizontally around an axis 
88. Accordingly, the ink tubes 41 are prevented from disen 
gaging as the carriage 38 travels along the X direction. Also, 
in the frame 40 of the printer 2, a wall 37 is formed in the 
vicinity of the ink tubes 41. The height of the wall 37 corre 
sponds to the four ink tubes 41. The wall 37 prevents the ink 
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12 
tubes 41 from protruding into the outer region of the printer 2. 
Also, a flat cable 85 is attached inside the printer 2 in the same 
manner as the ink tubes 41. The flat cable 85 is a wiring 
member formed by covering a plurality of conductive lines 
transmitting electrical signals with a polyester film. The flat 
cable 85 electronically connects a head control board to the 
main control board which is described hereinafter. 
A cartridge attachment location is formed inside the printer 

2. As shown in FIG. 1, a section above a grip 7 of the complex 
machine 1 can be rotated relatively in the direction of the 
arrow 8 with respect to a section below, the grip 7. Accord 
ingly, the cartridge attachment location inside the printer 2 is 
exposed. Although not shown, the cartridge attachment sec 
tion has four storage chambers. Ink cartridges for colors of 
cyan (C), magenta (M), yellow (Y) and black (Bk) are stored 
in each of the storage chambers. The ink tubes 41 are con 
nected one-by-one to each cartridge. Therefore, ink is Sup 
plied from each cartridge to the inkjet head 39. Specifically, 
four colors of inks: cyan, magenta, yellow, and black, are 
supplied to the inkjet head 39. 

FIG. 8 is a view showing a frame format of an enlarged 
cross section of part of the inkjet head 39. As shown in FIG. 
8, opening 76 for receiving the ink supplied from the ink tubes 
41, and a buffer tank 75 for accumulating the supplied ink are 
formed inside the inkjet head 39. The opening 76 and the 
buffer tank 75 are formed for each color independently. More 
over, a plurality of manifolds 74, whose upstream ends are 
connected to the buffer tanks 75 respectively, are formed 
inside the inkjet head 39. The downstream side of each of the 
manifolds 74 branches offin a plurality of directions. Each of 
the branch flow paths is opened to a bottom surface of the 
inkjet head 39. The opening of the each branch flow path is 
constituted as a nozzle 70 for ejecting ink droplets. A cavity 
73 is formed in the middle of the each branch flow path. As 
shown in the figure, the manifolds 74 and the branch flow 
paths are filled with the ink. A piezoelectric element 72 is 
placed on a top surface of the cavity 73. The piezoelectric 
element 72 is deformed when predetermined voltage is 
applied thereto. When the piezoelectric element 72 is 
deformed, the volume of the cavity 73 decreases. 

FIG. 7 shows the bottom surface of the inkjet head 39. As 
shown in the figure, a number of nozzles 70 are formed on the 
bottom surface of the inkjet head 39. The abovementioned 
branch flow path is formed for each nozzle. The nozzles 70 
are arranged in the Y direction for each color of ink to be 
ejected. Also, a row of nozzles for each coloris arranged in the 
X direction. The pitch of the nozzles 70 for each color is 
determined in accordance with the resolution and the like of 
the printer 2. 
The ink supplied from the ink tubes 41 to the inkjet head 39 

is accumulated in the buffer tanks 75. Bubbles in the ink float 
upward in each of the buffer tanks 75. Therefore, ink with 
relatively less bubbles is present in the lower section of the 
buffer tank 75. The ink inside the buffer tank 75 flows out 
from the lower section into each manifold 74. Therefore, the 
bubbles are prevented from flowing into the manifold 74. The 
ink that flowed into the manifold 74 then flows into each 
branch flow path. Voltage is applied from the head control 
board to the piezoelectric element 72 at the time of printing. 
Consequently, the piezoelectric element 72 is deformed, and 
the Volume of the cavity 73 decreases. Accordingly, the ink 
inside the cavity 73 is pressurized, and thereby ink droplets 
are, ejected from the nozzles 70. 

Moreover, as shown in FIG. 8, a discharge flow path 77. 
one end of which is connected to the buffer tank 75, is formed 
inside the inlet head 39. The other end of the discharge flow 
path 77 is connected to a discharge port 71 shown in FIG. 7. 
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The discharge flow path 77 and the discharge port 71 are 
formed for each color (i.e., for each buffer tank 75). A check 
valve, which is not shown, is placed in each discharge port 71. 
This check valve is opened by inserting a rod 60 of a purging 
device 51 when maintenance is performed, the purging device 
51 being described hereinafter. The air inside the buffer tank 
75 (including the bubbles) is drawn and eliminated by the 
purging device 51. 
As shown in FIG. 2 and FIG. 3, the platen 42 is placed on 

the lower side of the printing unit 24. The platen 42 is placed 
in a central part of the moving range of the carriage 38, the 
central part being a section through which a paper passes. The 
width of the platen 42 (width of the X direction) is wider than 
the width of a paper to be conveyed (the width of a paper, 
which is the widest among the papers which might be con 
veyed). 
As described above, a paper to be conveyed by the convey 

ing roller 78 and pinch roller 79 passes between the printing 
unit 24 and the platen 42. At this moment, the position of the 
carriage 38 in the X direction is controlled, and voltage is 
applied to each piezoelectric element 72 of the inkjet head 39. 
Accordingly, ink droplets are ejected from the nozzles 70. 
Paper feed rate, the position of the carriage 38, and the 
noZZles 70 ejecting ink droplets are controlled in accordance 
with an image to be printed. Therefore, an image is printed on 
a paper by an ink droplet ejected from each nozzle 70. 
<The Structure for Discharging Papers to the Catch Tray 

21> 
The discharging roller 80 and the spur roller 81 are placed 

on the downstream side of the printing unit 24 and platen 42. 
The discharging roller 80 is rotated intermittently by the 
driving force of the LF motor 107. Rotation of the discharging 
roller 80 is synchronized with rotation of the conveying roller 
78. Concavities and convexities are formed on the surface of 
the spur roller 81. The spur roller 81 is biased in the direction 
of the discharging roller 80 by a coil spring which is not 
shown, and is in contact with the discharging roller 80. The 
spur roller 81 is supported so as to be able to rotate freely. 
Therefore, the spur roller 81 rotates with rotation of the dis 
charging roller 80. 
The discharging roller 80 and the spur roller 81 convey a 

paper that has passed through the printing unit 24 to the catch 
tray 21. The paper that has passed through the printing unit 24 
is held between the discharging roller 80 and the spur roller 
81, and conveyed intermittently to the catch tray 21. It should 
be noted that an image is printed on an upper Surface of the 
paper that has passed through the printing unit 24. Therefore, 
the spur roller 81 is brought into contact with the section of 
the paper where the image is printed. However, since the 
concavities and convexities are formed on the Surface of the 
spur roller 81, distortion of the image, which is caused by 
contact with the spur roller 81, is prevented from occurring. 
As described above, the printer 2 prints an image on the 

papers stored in the feeding tray 20 or the feeding tray 11. It 
should be noted that, when printing an image on the papers 
stored in the feeding tray 11, the printer 2 can perform the 
printing in two modes: normal print mode and high-speed 
print mode (i.e., a mode in which the intervals for conveying 
the papers are set shorter than those of the normal print mode, 
to print an image). In the normal print mode, a printed paper 
is discharged to the catch tray 21, and thereafter the next paper 
is sent from the feeding tray 20. In the high-speed print mode, 
on the other hand, immediately after a paper is sent from the 
feeding tray 20, the next paper is sent. In the high-speed print 
mode, the interval between papers is shorter than that in the 
normal print mode, thus a number of papers can be printed in 
a short amount of time. 
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<The Purging Device 51 and a Waste Ink Tray 84> 
As shown in FIG. 3, the purging device 51 is placed on a 

right end of the moving range of the printing unit 24 (the 
position through which a paper does not pass). Also, a waste 
ink tray 84 is placed on a left end of the moving range of the 
printing unit 24 (the position through which the paper does 
not pass). 

FIG. 4 is a plan view off the purging device 51. FIG. 5 is a 
V-V cross-sectional view of FIG. 4. FIG. 6 shows the purging 
device 51 in which a nozzle cap 52 and a discharge cap 53 are 
lifted up. The purging device 51 draws and eliminates bubbles 
or foreign material from the inkjet head 39. As shown in 
FIGS. 4 through 6, the purging device 51 has the nozzle cap 
52, discharge cap 53, a pump 54, a lift-up device 55, and a 
wiper blade 56. 
The nozzle cap 52 is a rubber cap, which is shaped so as to 

be sealable around a nozzle surface 70a (a region 70a in FIG. 
7) of the inkjet head 39. The inside of the nozzle cap 52 is 
divided into a region corresponding to the nozzles 70 ejecting 
the color inks (the nozzles 70 for CMY shown in FIG. 7) and 
a region corresponding to the nozzle 70 ejecting the black ink 
(the nozzle 70 for Bk shown in FIG. 7). Members 57, 58 for 
Supporting the nozzle cap 52 are embedded in the two regions 
respectively. Also, airinlets are formed on a bottom section of 
each region. Each of the air inlets is connected to a port 
Switching device 59 via an inlet passage. 
The discharge cap 53 is a rubber cap, which is shaped so as 

to be scalable around the region where four discharge ports 71 
of the inkjet head 39 are formed (a reference numeral 71a in 
FIG. 7). In the discharge cap 53, the push rod 60 is placed in 
a position corresponding to each discharge port 71. Each push 
rod 60 extends vertically upward. Each pushrod 60 can move 
in a vertical direction. An air inlet 61 is formed on a bottom 
section of the discharge cap 53. The air inlet 61 is connected 
to the port switching device 59 via an inlet passage. 
The port switching device 59 is connected to an inlet pas 

sage connected to each air inlet of the nozzle cap 52 (referred 
to as “inlet passage of the nozzle cap 52' hereinafter), an inlet 
passage connected to the air inlet 61 of the discharge cap 53 
(referred to as “inlet passage of the discharge cap 53' here 
inafter), and an inlet passage connected to the pump 54 (re 
ferred to as “inlet passage of the pump 54 hereinafter). The 
port switching device 59 switches between a state in which 
the inlet passage of the nozzle cap 52 is connected to the inlet 
passage of the pump 54 and a state in which these inlet 
passages rare blocked. Moreover, the port Switching device 
59 switches between a state in which the inlet passage of the 
discharge cap 53 is connected to the inlet passage of the pump 
54 and a state in which these inlet passages are blocked. 
The pump 54 is a rotary pump. The pump 54 is connected 

to the port switching device 59 via an inlet passage. The pump 
54 has a pump gear. The pump gear is in engagement with a 
bevel gear 62 shown in FIG. 4. The pump gear is rotated by 
rotation of the bevel gear 62. When the pump gear is rotated 
the pump 54 draws the liquid (and gas) inside the inlet pas 
sage to reduce the pressure inside the inlet passage. The bevel 
gear 62 is rotated when the driving force of the LF motor 107 
is transmitted by the driving force transmitting device 220. 
The lift-up device55 moves a holder 63 to which the nozzle 

cap 52 and discharge cap 53 are fixed. The lift-up device 55 
uses a rotating member 64 to rotate the holder 63 between a 
waiting position shown in FIG. 5 and an adhesion position 
shown in FIG. 6. The holder 63 is normally biased by a spring 
and fixed to the waiting position. The lift-up device 55 has a 
lever 65. Although described hereinafter, the carriage 38 con 
tacts with the lever 65 when the carriage 38 moves to a 
position at a right end of FIG. 3. When the carriage 38 con 
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tacts with the lever 65, the holder 63 is moved from the 
waiting position to the adhesion position by the lift-up device 
55. When the holder 63 is moved to the adhesion position, the 
nozzle cap 52 and discharge cap 53 adhere to the inkjet head 
39. At this moment, the nozzle cap 52 and discharge cap 53 
are pressed against the inkjet head 39 by coil springs 66, 67. 
Accordingly, the airtightness within the nozzle cap 52 and 
within the discharge cap 53 is maintained. 

The wiperblade 56 is normally stored in a wiper holder 68. 
The wiper blade 56 can move upward from the wiper holder 
68. The wiper blade 56 is a plate member made of rubber. 
When the wiper blade 56 protrudes from the wiper holder 68 
at the time that the carriage 38 is at the right end of FIG.3, the 
end section of the wiper blade 56 makes contact with the 
bottom surface of the inkjet head 39. When the carriage 38 is 
moved to the left of FIG.3 in such a state, the bottom surface 
of the inkjet head 39 is wiped by the wiper blade 56. 
When drawing and eliminating bubbles, foreign material 

and the like from the inkjet head 39, the carriage 38 moves to 
the position at the right end of FIG. 3. Accordingly, the inkjet 
head 39 is moved to the position right above the purging 
device 51. At this moment, since the carriage 38 contacts with 
the lever 65, the holder 63 moves from the waiting position to 
the adhesion position. Accordingly, the nozzle cap 52 and 
discharge cap 53 adhere to the inkjet head 39. In this state, 
bubbles, foreign mattes and the like are drawn from the nozzle 
70 or discharge port 71. 
When drawing bubbles, foreign material and the like from 

the nozzle 70, the inlet passage of the nozzle cap 52 is con 
nected to the inlet passage of the pump 54 by the port switch 
ing device 59. Then, the driving force of the LF motor 107 is 
transmitted to the pump 54 by the driving force transmitting 
device 220. Accordingly, the pump 54 executes drawing, 
whereby bubbles, foreign material and the like are drawn 
along withink from each nozzle 70. 
When drawing bubbles, foreign material and the like from 

the discharge port 71, the inlet passage of the discharge cap 53 
is connected to the inlet passage of the pump 54 by the port 
switching device 59. Then, the driving force of the LF motor 
107 is transmitted to the pump 54 by the driving force trans 
mitting device 220. Accordingly, the pump 54 executes draw 
ing, whereby bubbles, foreign material and the like are drawn 
along with ink from each discharge port 71. 
When the drawing operation has ended, the carriage 38 is 

moved to the left of FIG. 3. When the carriage 38 separates 
from the lever 65, die holder 63 moves to the waiting position. 
Consequently, the wiper blade 56 protrudes outward and 
makes contacts with the bottom surface of the inkjet head 39. 
The carriage 38 is then moved, whereby inks adhered to the 
bottom surface of the inkjet head 39 are wiped by the wiper 
blade 56. 
As shown in FIG. 3, the waste ink tray 84 is placed in the 

position at a left end of the moving range of the printing unit 
24 (the position through which a paper does not pass). In 
order to prevent jamming of the nozzles 70 of the inkjet head 
39, sometimes ink droplets are ejected from the nozzles 70 at 
times other than printing (referred to as “flashing hereinaf 
ter). The waste ink tray 84 receives ink droplets ejected by 
flashing. A felt is laid inside the waste ink tray 84. The ink 
droplets ejected by flashing are absorbed into the felt. 
<The Control System of the Complex Machine 1 > 
FIG.9 is a block diagram showing the control system of the 

complex machine 1. A control section 100 controls the entire 
complex machine 1 comprising the printer 2 and Scanner 3. It 
should be noted that the control of the scanner 3 is not a part 
of the main structure of the present invention, thus the expla 
nation thereof is omitted. The control section 100 is consti 
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tuted by a microcomputer having a CPU (Central Processing 
Unit) 101, ROM (Read Only Memory) 102, RAM (Random 
Access Memory) 103, EEPROM (Electrically Erasable and 
Programmable ROM) 104. The microcomputer is connected 
to an ASIC (Application Specific Integrated Circuit) 106 via 
a bus 105. 
The programs and the like for controlling various opera 

tions of the complex machine 1 are stored in the ROM 102. 
For example, a program controlling each part of printer 2 in 
the normal printing mode and the high-speed printing mode is 
stored in the ROM 102. Also, a program controlling each part 
of printer 2, which is used for printing the papers stored in the 
feeding tray 11 and performing the purging operation, is 
stored in the ROM 102. The RAM 103 temporarily stores 
various data items which are used when the CPU 101 executes 
the programs. For example, when printing an image, data 
indicating the conditions for conveying papers and the print 
ing resolution, are stored temporarily in the RAM 103. Fur 
ther, the EEPROM 104 stores setting, flags, and the like which 
should be kept after turning off the power. 
The ASIC 106 is connected to the control section 100 and 

each part of the complex machine 1. The ASIC 106 outputs a 
control signal to each part of the complex machine 1 in 
accordance with a command sent from the control section 
100. The control Section 100 and ASIC 106 are mounted on 
the main control board which is not shown. 
A drive circuit 108 is connected to the ASIC 106 and the LF 

motor 107. The drive circuit 108 controls the drive of the LF 
motor 107 in response to the control signal inputted from the 
ASIC 106. 
The LF motor 107 is a motor controlled by the drive circuit 

108. The driving force of the LP motor 107 is transmitted to 
the conveying roller 78 and discharging roller 80. When print 
ing is executed, the ASIC 106 computes a rotation amount for 
the conveying roller 78 and for the discharging roller 80 from 
the detection signal from the rotary encoder 112. Then, the 
ASIC 106 outputs a control signal to the drive circuit 108 in 
accordance with the computed rotation amount. The drive 
circuit 108 drives the LF motor 107 in response to the inputted 
control signal. Therefore, the rate at which a paper is fed by 
the conveying roller 78 and discharging roller 80 is con 
trolled. 

Moreover, the driving force of the LF motor 107 is trans 
mitted to the purging device 51, first feeding roller 25, or 
second feeding roller 89 by the driving force transmitting 
device 220. The driving force transmitting device 220 
switches the destination for transmitting the driving force of 
the LF motor 107 (i.e., the purging device 51, first feeding 
roller 25, or second feeding roller 89). 
A drive circuit 110 controls the drive of the CR motor 109 

in response to the control signal inputted from the ASIC 106. 
The driving force of the CR motor 109 is transmitted to the 
belt driving device 46. Accordingly, the carriage 38 is moved. 
Furthermore, the ASIC 106 computes the position of the 
carriage 38 from a detection signal detected by the linear 
encoder 113. The ASIC 106 inputs a control signal to the drive 
circuit 110 in accordance with the computed position of the 
carriage 38. The drive circuit 110 controls the drive of the CR 
motor 109 in response to the inputted control signal. Accord 
ingly, the position of the carriage 38 is controlled. 
A drive circuit 111 is mounted on the head control board. A 

control signal is inputted from the ASIC 106 into the drive 
circuit 111 via the flat cable 85. The drive circuit 111 controls 
each piezoelectric element 72 of the inkjet head 39 in 
response to the control signal inputted from the ASIC 106. 
Specifically, the drive circuit 111 controls the ejection of ink 
droplets performed by the inkjet head 39. 
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Moreover, the scanner 3, the control panel 5, the slot 6, a 
parallel interface 114, a USB interface 115, and a NCU (Net 
work Control Unit) 116 are connected to the ASIC 106. 
External equipment Such as a personal computer is connected 
to the parallel interface 114 and USB interface 115. The NCU 
116 is connected to a MODEM 117 and an external line. 
<The Driving Force Transmitting Device 220> 
As described above, the driving force transmitting device 

220 transmits the driving force of the LP motor 107 to the 
purging device 51, first feeding roller 25, or second feeding 
roller 89. The driving force transmitting device 220 switches 
the driving method of the first feeding roller 25 between the 
normal printing mode and the high-speed printing mode. The 
driving force transmitting device 220 is described hereinafter. 
As shown in FIG. 10, the driving force transmitting device 

220 is constituted by the conveying roller 78 which is rotated 
by the LF motor 107, a drive gear 120 placed on the end 
section of the conveying roller 78, a switch gear 121 for 
Switching the destination for transmitting the driving force of 
the LF motor 107, a set of driven gears placed on a shaft 122 
(a first driven gear 123, second driven gear 124, third driven 
gear 125, and fourth driven gear 126), a first mechanism, a 
second mechanism, a third mechanism, and a fourth mecha 
nism. The first mechanism is a mechanism for rotating the 
first feeding roller 25 in the normal printing mode, and is 
constituted by a plurality of gears. The second mechanism is 
a mechanism for rotating the first feeding roller 25 in the 
high-speed printing mode, and is constituted by a plurality of 
gears. A third mechanism is a mechanism for rotating the 
second feeding roller 89 and is constituted by a plurality of 
gears. The fourth mechanism is a mechanism for activating 
the purging device 51, and is constituted by a plurality of 
gearS. 

It should be noted that teeth of eachgear are omitted in FIG. 
10. Also, illustration of teeth of each gear is omitted in the 
figures subsequent to FIG. 10. Moreover, each gear described 
hereinafter is a spur gear unless otherwise stated. 

Although not shown, the LF motor 107 is placed in the 
vicinity of the end section of the conveying roller 78 (the end 
section on the far side in FIG. 10). The driving force of the LF 
motor 107 is transmitted to the conveying roller 78 via a 
deceleration gear. Therefore, the conveying roller 78 rotates 
when the LF motor 107 rotates. The drive gear 120 is fixed on 
other end of the conveying roller 78. As shown in the figure, 
the width of the drive gear 120 is wider than the switch gear 
121 (specifically, the width of the drive gear 120 is compara 
tively long in the direction parallel to the rotation axis). The 
drive gear 120 rotates along with the conveying roller 78. 
The Switch gear 121 is placed adjacent to the drive gear 

120. The switchgear 121 is supported rotatably around a shaft 
137 which is parallel to the rotation axis of the drive gear 120 
(i.e., the conveying roller 78). The switch gear 121 is in 
engagement with the drive gear 120. The width of the switch 
gear, 121 is narrower than that of the drive gear 120. The 
Switch gear 121 can slide along a direction parallel to the 
rotation axis in a state in which the Switch gear 121 is in 
engagement with the drive gear 120. The Switch gear 121 can 
slide within the range of the width of the drive gear 120. 
The set of driven gears (the first driven gear 123, second 

driven gear 124, third driven gear 125, and fourth driven gear 
126) are placed obliquely below the drive gear 120. The 
driven gears 123 through 126 are supported rotatably around 
the shaft 122 which is parallel to the rotation axis of the drive 
gear 120. As shown in FIG. 4, the shaft 122 is formed in the 
purging device 51. It should be noted that the shaft 122 may 
be provided in the device frame 40. 
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As shown in FIG. 14, the driven gears 123 through 126 are 

arranged in parallel. The driven gears 123 through 126 are 
spur gears of equal diameter. However, a bevel gear Surface 
136 is formed on a side face of the fourth driven gear 126 (see 
FIG. 15). The driven gears 123 through 126 can rotate inde 
pendently. As described above, the switchgear 121 can slide 
along a direction parallel to the rotation axis thereof. If the 
Switch gear 121 is positioned in the first position (position 
shown in FIG. 14), the switchgear 121 will engage with the 
first driven gear 123. Therefore, when the switch gear 121 is 
positioned in the first position, the first driven gear 123 is 
rotated by the rotation of the switch gear 121. When the 
Switchgear 121 is positioned in the second position (position 
shown in FIG. 16), the switchgear 121 will engage with the 
second driven gear 124. When the switch gear 121 is posi 
tioned in the third position (position shown in FIG. 18), the 
switch gear 121 will engage with the third driven gear 125. 
When the switchgear 121 is positioned in the fourth position 
(position shown in FIG. 20), the switch gear 121 will engage 
with the fourth driven gear 126. Switchgear 121 engages with 
different driven gears by sliding between the first position, 
second position, third position, and fourth position. 
As shown in FIG. 11, the first mechanism is constituted by 

gears 127, 128, 129, and a gear group (not shown) arranged 
inside the first feeding arm 26. The gear 127 is in engagement 
with the first driven gear 123. The gears 127 and 128 are 
placed at the back of a supporting member 96 (inside of the 
device) shown in FIG.10. The gear 127 is supported by a shaft 
97. The gear 128 is supported by a shaft 98. The gear 129 is 
fixed to one end of the shaft 26a. The shaft 26a extends in the 
directions shown in FIG. 10 and functions as a pivot shaft of 
the first feeding arm 26 (see FIG. 2). One of the gears of the 
gear group inside the first feeding arm 26 is fixed to other end 
of the shaft 26a. The gear group is arranged tandem from the 
shaft 26a toward the first feeding roller 25. 
When the switch gear 121 rotates at the first position, the 

first driven gear 123 rotates. When the first driven gear 123 
rotates, driving force thereof is transmitted to the gear 129 via 
the gears 127, 128. Accordingly, the gear 129 rotates. Since 
the gear 129 is fixed to the shaft 26a, the shaft 26a rotates 
when the gear 129 rotates. When the shaft 26a rotates, driving 
force is transmitted to the first feeding roller 25 via the gear 
group inside the first feeding arm 26. Specifically, the first 
feeding roller 25 rotates. 
As shown in FIG. 12, the second mechanism is constituted 

by gears 130, 129, and the gear group arranged inside the first 
feeding arm 26. The second driven gear 124 is in engagement 
with the second mechanism. The gear 130 is placed on the 
near side of the supporting member 96 (outside of the device) 
as shown in FIG. 10 The gear 130 is supported by a shaft 99. 
The gear 129 and the gear group inside the first feeding arm 
26 are shared with the first mechanism. 
When the switch gear 121 rotates at the second position, 

the second driven gear 124 rotates. When the second driven 
gear 124 rotates, driving force thereof is transmitted to the 
first feeding roller 25 by the gears 130, 129, and the gear 
group. Accordingly, the first feeding roller 25 rotates. 
As described above, both the first mechanism and the sec 

ond mechanism transmit a driving force to the first feeding 
roller 25. In the first mechanism, the two gears 127, 128 are 
placed between the first driven gear 123 and the gear 129. In 
the second mechanism, only the gear 130 is placed between 
the second driven gear 124 and the gear 129. Therefore, the 
direction in which the first feeding roller 25 rotates changes 
depending upon if the first mechanism or the second mecha 
nism is used. 
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In the normal printing mode, the driving force is transmit 
ted to the first feeding roller 25 by the first mechanism. In the 
normal printing mode, the LF motor 107 rotates in the oppo 
site direction. Therefore, the conveying roller 78 rotates in the 
opposite direction (i.e., the direction opposite to the direction 
of conveying a paper). On the other hand, when the LF motor 
107 rotates in the opposite direction, the first feeding roller 25 
to which the driving force is transmitted by the first mecha 
nism rotates in a forward direction (i.e., the direction of con 
veying a paper). Therefore, the papers are conveyed from the 
feeding tray 20 to the conveying roller 78 and pinch roller 79. 
When the conveyed paper makes contact with the conveying 
roller 78 and pinch roller 79, the paper stops. At this moment, 
the first feeding roller 25 is in contact with the paper which is 
being sent, and rotates in aimless circles on the paper. The 
resist processing is performed by bringing the paper into 
contact with the conveying roller 78 and pinch roller 79. 
When the resist processing is ended, the direction of rotation 
of the LP motor 107 is switched. Specifically, the LF motor 
107 rotates in a forward direction (i.e., the direction of con 
veying the paper). Consequently, the conveying roller 78 
rotates in the forward direction. On the other hand, the first 
feeding roller 25 rotates in the opposite direction. The con 
veying force of the conveying roller 78 and pinch roller 79 is 
stronger than that of the first feeding roller 25. Therefore, the 
paper is conveyed to the printing unit 24 (at this moment, the 
first feeding roller 25 rotates in aimless circles). When print 
ing a plurality of papers, after the first paper is discharged to 
the catch tray 21, the LF motor 107 rotates in the opposite 
direction again. Accordingly, a Subsequent paper is sent from 
the feeding tray 20. 

In the high-speed printing mode, the driving force is trans 
mitted to the first feeding roller 25 by the second mechanism. 
In the high-speed printing mode, the LF motor 107 rotates in 
the forward direction. Moreover, the first feeding roller 25 to 
which the driving force is transmitted by the second mecha 
nism also rotates in the forward direction. Therefore, a paper 
is conveyed from the feeding tray 20 to the conveying roller 
78 and pinch roller 79. The conveyed paper is conveyed to the 
printing unit 24 by the conveying roller 78 and pinch roller 79. 
Specifically, the paper does not stop at the conveying roller 78 
and pinch roller 79. Therefore, the resist processing is not 
performed. Moreover, the paper conveying speed of the con 
veying roller 78 and pinch roller 79 is faster than that of the 
first feeding roller 25. Therefore, when the paper is held 
between the conveying roller 78 and the pinch roller 79, the 
first feeding roller 25 rotates in aimless circles. Furthermore, 
when the paper is completely sent out from the feeding tray 
20, the first feeding roller 25 makes contact with a subsequent 
sheet of paper. Therefore, the subsequent sheet of paper is 
sent by the first feeding roller 25. Specifically, once the pre 
vious sheet of paper is sent, the Subsequent sheet of paper is 
sent from the feeding tray 20. As described above, the paper 
conveying speed of the conveying roller 78 and pinch roller 
79 is faster than that of the first feeding roller 25. Therefore, 
a predetermined gap is formed between the previous sheet of 
paper and the Subsequent sheet of paper. Therefore, the papers 
are prevented from being sent in an, overlapped State. 
As shown in FIG. 13, the third mechanism is constituted by 

gears 131 through 135 and a gear group (not shown) arranged 
inside the second feeding arm 90. The gear 131 is in engage 
ment with the third driven gear 125. The gear 135 is fixed to 
one end of the shaft 90a. The shaft 90a extends in the X 
direction as shown in FIG.13 and functions as a pivot shaft for 
the second feeding arm 90 (see FIG.2). One of the gears in the 
gear group inside the second feeding arm 90 is fixed to other 
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end of the shaft 90a. The gear group is arranged in tandem 
from the shaft 90a toward the second feeding roller 89. 
When the switch gear 121 rotates at the third position, the 

third driven gear 125 rotates. When the third driven gear 125 
rotates, driving force is transmitted to the gear 135 via the 
gears 131 through 134. Accordingly, the gear 135 rotates. 
Since the gear 135 is fixed to the shaft 90a, the shaft 90a also 
rotates. When the shaft 90a rotates, driving force is transmit 
ted via the gear group, and thereby the second feeding roller 
89 rotates. Accordingly, the paper in the feeding tray 11 are 
conveyed. It should be noted that printing the paper stored in 
the feeding tray 11 is performed in the normal printing mode. 
The fourth mechanism is constituted by the bevel gear 62 

of the purging device 51 (see FIG. 4), and the pump gear of the 
pump 54. The bevel gear 62 is in engagement with the bevel 
gear surface 136 of the fourth driven gear 126. Further, the 
bevel gear 62 is in engagement with the pump gear of the 
pump 54. 
When the switch gear 121 rotates at the fourth position, the 

fourth driven gear 126 rotates. Consequently, the bevel gear 
62 rotates and the pump gear rotates. When the pump gear 
rotates, the pump performs drawing. Specifically, the purging 
device is activated. 

It should be noted that the fourth mechanism transmits a 
larger driving force, as compared to the first through third 
mechanisms (i.e., the fourth driven gear 126 transmits a larger 
driving force, as compared to the driven gears 123 through 
125). Furthermore, the driving force may be transmitted from 
the fourth driven gear 126 to the port switching device 59 to 
perform Switching of the inlet passages. 
As described above, the switch gear 121 slides, and then 

the Switch gear is selects a driven gear to engage with, 
whereby the operation executed by the printer 2 is deter 
mined. 

<Structure for Sliding the Switch Gear 121 > 
Next, the structure for sliding the switch gear 121 is 

explained. As shown in FIGS. 14 and 15, a lever member 138 
and a fixing member 139 are placed on the shaft 137. A lever 
guide 150 is placed in the upper section of the lever member 
138 and the fixing member 139. 
As shown in FIG. 3, the guide member 92 is placed in the 

carriage 38. Therefore, the guide member 92 is moved by 
movement of the carriage 38. The guide member 92 moves 
along a direction of an arrow 159 shown in FIG. 14. An 
inclined surface.93 and a cut-out section 94 are formed on one 
end section of the guide member 92. When the guide member 
92 moves along the direction of the arrow 159, the inclined 
surface 93 is brought into contact with a lever 141. 
As shown in FIGS. 14, 15, the lever guide 150 is placed in 

the upper section of the shaft 137. The lever guide 150 is 
attached to a mounting hole 91 formed on a guide rail 43 
shown in FIG.3 (the lever guide 150 is omitted in FIG.3). The 
lever guide 150 is a plate-like member. A guide hole 151 is 
formed on the lever guide 150. A first guide shape 152, second 
guide shape 153, third guide shape 154, and fourth guide 
shape 155 are formed on the guide hole 151. A return guide 
157 is formed on the opposite side of the second guide shape 
153 and the third guide shape 154 of the guide hole 151 (an 
edge section 158 shown in FIG. 14). 

FIG.22 shows a perspective view of the lever member 138 
and fixing member 139. As shown in FIG. 22, the lever 
member 138 has a cylinder 140 and a lever 141 protruding 
from the cylinder 140. A rib 142 is formed on a base end of the 
lever 141. As shown in FIGS. 14, 15, the shaft 137 is inserted 
into the cylinder 140. Accordingly, the lever 138 can slide 
with respect to the shaft 137. Specifically, the lever member 
138 can rotate with respect to the shaft 137 and slide along the 
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direction in which the shaft 137 extends. Moreover, the lever 
141 of the lever member 138 is inserted into the guide hole 
151 of the lever guide 150. 
As shown in FIG.22, the fixing member 139 has a cylinder 

143 and a slide guide 144 protruding from the cylinder 143. 
The inner diameter of the cylinder 143 is larger, on the lever 
member 138 side, than the outer diameter of the cylinder 140 
of the lever member 138. Furthermore, at the end section 146 
of the cylinder 143, the inner diameter is smaller than the 
outer diameter of the cylinder 140 of the lever member 138. A 
section of the end section on the lever member 138 side of the 
cylinder 143 is cut out (a cut-out section 145), this section 
corresponds with the slide guide 144. As shown in FIGS. 14, 
15, the cylinder 140 of the lever member 138 is inserted into 
the cylinder 143. Accordingly, the fixing member 139 can 
slide with respect to the lever member 138. The lever member 
138 is inserted into the fixing member 139 such that the rib 
142 is positioned on the cut-out section 145 of the fixing 
member 139. Moreover, a distal end of the slide guide 144 is 
split into two parts, and the lever guide 150 is fitted between 
the two parts. Accordingly, the fixing member 139 is pre 
vented from rotating around the shaft 137. 

The fixing member 139 is biased to the lever member 138 
side (a direction of an arrow 147 shown in FIG. 14) by a spring 
which is not shown. Furthermore, the switch gear 121 is 
biased to the lever member 138 side (a direction of an arrow 
148 shown in FIG. 14) by another spring which is not shown. 
The force that biases the fixing member 139 is stronger than 
the force that biases the switchgear 121. Moreover, when the 
fixing member 139 is biased to the lever member 138 side, a 
force acts from the cut-out section 145 onto the rib 142. This 
force attempts to rotate the lever 141 in the direction of the 
arrow 149 shown in FIG. 14. 

FIGS. 14, 15 show a state in which the switchgear 121 is in 
engagement with the first driven gear 123. In Such a state, the 
lever 141 of the lever member 138 is brought into contact with 
the left edge within the guide hole 151 (the position of the first 
guide shape 152 shown in FIG.14) by the biasing force of the, 
fixing member 139 (the force indicated by the arrow 147) and 
the force applied to the rib 142 (the force indicated by the 
arrow 149). Accordingly, the position of the lever member 
138 is fixed. Moreover, since the switch gear 121 is biased to 
the lever member 138 side, the position of the switchgear 121 
is also fixed. Therefore, the condition in which the switchgear 
121 is in engagement with the first driven gear 123 is main 
tained. In such a state, the driving force is transmitted to the 
first mechanism. 
When the guide member 92 moves along the direction of 

the arrow 159 and the inclined surface 93 of the guide member 
92 makes contact with the lever 141, the lever 141 is pressed 
by the guide member 92 and moves along the direction of the 
arrow 159. As shown in the figure, the inclined surface 93 is 
inclined toward the lever 141. Therefore, while the lever 141 
is pressed against the inclined surface 93, a force in the 
direction indicated by the arrow 149 acts from the inclined 
surface 93 onto the lever 141. Moreover, as described above, 
the force in the direction indicated by the arrow 149 also acts 
on the rib 142 of the lever 141. If the lever 141 is pressed by 
the guide member 92 by a predetermined distance, the lever 
141 is moved into the second guide shape 153 by the force 
indicated by the arrow 149 (see FIGS. 16, 17). If the guide 
member 92 returns to its original position after the lever 141 
moves into the second guide shape 153 (i.e., if the guide 
member 92 moves in the opposite direction from the direction 
of the arrow 159), the lever 141 is supported by the second 
guide shape 153. Specifically, the lever 138 and fixing mem 
ber 139 stop at the positions shown in FIGS. 16, 17. Further 
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more, the switchgear 121 is biased in the direction of the lever 
member 138 (the direction of the arrow 148). Therefore, the 
switch gear 121 slides when the lever 138 moves. When the 
lever 141 is supported by the second guide shape 153, it 
causes the Switch gear 121 to engage with the second driven 
gear 124 as shown in FIGS. 16, 17. In such a state, the driving 
force is transmitted to the second mechanism. 
When the guide member 92 further moves the lever 141 in 

the direction of the arrow 159 by a predetermined amount, the 
lever 141 is moved into the third guide shape 154 (see FIGS. 
18, 19). If the guide member 92 returns to its original position 
after the lover 141 moves into the third guide shape 154, the 
lever 141 is supported by the third guide shape 154. Specifi 
cally, the lever 138 and fixing member 139 stop at the posi 
tions shown in FIGS. 18, 19. Furthermore, when the lever 141 
is supported by the third guide shape 154, it causes the switch 
gear 121 to engage with the third driven gear 125 as shown in 
FIGS. 18, 19. In such a state, the driving force is transmitted 
to the third mechanism. 
When the guide member 92 moves the lever 141 toward the 

fourth guide shape 155 side, the lever 141 slides along with a 
guide shape 155a of the guide hole 151. At this moment, as a 
result of being guided by the guide shape 155a, the lever 141 
slightly rotates in a direction opposite the direction of the 
arrow 149. Accordingly, this causes the lever 141 to engage 
with the cut-out section 94 of the guide member 92. Then, the 
lever 141 moves into the fourth guide shape 155 as shown in 
FIGS. 20, 21. When the lever 141 is positioned at the fourth 
guide shape 155, the lever 141 is supported by the cut-out 
section 94 of the guide member 92, whereby the position of 
the lever 141 is fixed. When the lever 141 is fixed in the fourth 
guide shape 155, the lever member 138 and fixing member 
139 stop at the positions shown in FIGS. 20, 21. Furthermore, 
the switchgear 121 is slid along with the lever member 138 by 
a biasing force (force indicated by the arrow 148), and, while 
moving, brought into contact with a restricting Surface 156 
formed on the fourth driven gear 126. Accordingly, this 
causes the Switch gear 121 to engage with the fourth driven 
gear 126. Moreover, since the lever 138 is further moved 
along the direction of the arrow 148, the fourth driven gear 
126 is separated from the lever member 138 (FIGS. 20,21). In 
such a state, the driving force is transmitted to the fourth 
mechanism. 

If the guide member 92 moves in a direction of an arrow 
160 from the state shown in FIG. 20, the lever 141 is moved 
in the direction of the arrow 147 by the biasing force (the force 
indicated by the arrow 147). Specifically, the lever member 
138 and fixing member 139 move along the direction of the 
arrow 147. Consequently, the lever 138 makes contact with 
the Switchgear 121, and the Switchgear 121 also slides along 
in the direction of the arrow 147. The lever 141 is brought into 
contact with the return guide 157 while, moving, and then 
separates from the guide member 92. Thereafter, the lever 141 
is guided by the return guide 157 to the first guide shape 152. 
Accordingly, the lever member 138, fixing member 139 and 
switch gear 121 move to the positions shown in FIGS. 14, 15. 
As described above, the guide member 92 placed in the 

carriage 38 moves the position of the lever 141. Accordingly, 
the position of the Switch gear 121 is changed. Specifically, 
the gear that Switch gear 121 engages with is Switched 
between the driven gears 123 through 126. Specifically, the 
transmission destination to which the driving force transmit 
ting device 220 transmits the driving force is switched. 

<Structures of the Driven Gears 123 Through 126> 
The structures of the driven gears 123 through 126 are 

described next. The driven gears 123 through 126 are pinion 
gears. FIG. 23 and FIG. 24 are perspective views showing the 
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driven gears 123 through 126. Also, FIG. 25 shows a cross 
sectional view of a state in which the set of driven gears 
(driven gears 123 through 126) are placed. 
A shaft hole 160 is formed on the first driven gear 123. The 

shaft 122 (illustration thereof is omitted in FIG. 23 through 
FIG. 25. See FIG. 10) is inserted into the shaft hole 160. The 
first driven gear 123 can rotate around the shaft 122. On a side 
face of the first driven gear 123, on the same side as the second 
driven gear 124, there is a cylinder 161 protruding from the 
side face. The cylinder 161 is formed around the axis hole 160 
so as to be concentric with the axis hole 160. A contact surface 
164 is formed on a side face on a periphery of the cylinder 
161. Moreover, on other side face of the first driven gear 123, 
there is a cylinder 161a protruding from the side face. An end 
surface of the cylinder 161a is in contact with a member 
which is not shown. 
A shaft hole 165 is formed on the fourth driven gear 126. 

The shaft 122 is inserted into the shaft hole 165. The fourth 
driven gear 126 can rotate around the shaft 122. On a side face 
of the fourth driven gear 126, on the same side as the third 
driven gear 125, there is a cylinder 166 protruding from the 
side face. The cylinder 166 is formed around the shaft hole 
165 So as to be concentric with the shaft hole 165. The 
diameter of the cylinder 166 is larger than the diameter of the 
cylinder 161 of the first driven gear 123. As shown in FIG. 25. 
an end surface 171 of the cylinder 166 is in contact with an 
end surface 170 of the cylinder 161 of the first driven gear 
123. Moreover, a contact surface 169 is formed on a side face 
on a periphery of the cylinder 166. Also, on other side face of 
the fourth driven gear 126, there is a cylinder 165a protruding 
from the side face. An end surface of the cylinder 165a is in 
contact with a member which is not shown. 
As described above, the end surface of the cylinder 165a is 

in contact with the unshown member, the end surface 171 of 
the cylinder 166 is in contact with the end surface 170 of the 
cylinder 161 of the first driven gear 123, and the end surface 
of the cylinder 161a of the first driven gear 123 is in contact 
with the unshown member. Accordingly, the position in the 
direction parallel to the rotation axis of the first driven gear 
123 and fourth driven gear (the position in the X direction 
shown in FIG. 26, which is referred to as “axial direction' 
hereinafter), and the position in the axial direction of the 
fourth driven gear 126 are fixed. 
A shaft hole 162 is formed in the center of the second 

driven gear 124. The diameter of the shaft hole 162 is larger 
than the diameter of an outer periphery of the cylinder 161 of 
the first driven gear 123 by a predetermined amount. As 
shown in FIG. 25, the cylinder 161 of the first driven gear 123 
is inserted into the shaft hole 162. Specifically, the second 
driven gear 124 is placed so as to be able to rotate around the 
cylinder 161. On a side face of the second driven gear 124, on 
the same side as the first driven gear 123, there is a cylinder 
163 protruding from the side face. The cylinder 163 is formed 
around the shaft hole 162 so as to be concentric with the shaft 
hole 162. Furthermore, on a side face of the second driven 
gear 124, on the same side as the third driven gear 125, there 
is a cylinder 172 protruding from the side face. The cylinder 
172 is formed around the shaft hole 162 so as to be concentric 
with the shaft hole 162. As shown in FIG. 25, the second 
driven gear 124 is placed such that the cylinders 163, 172 are 
positioned between the contact surface 164 of the first driven 
gear 123 and the end surface 171 of the cylinder 166 of the 
fourth driven gear 126. Accordingly, the position of the sec 
ond driven gear 124 in the axial direction is fixed. 
A shaft hole 167 is formed in the center of the third driven 

gear 125. The diameter of the shaft hole 167 is larger than the 
diameter of an outer periphery of the cylinder 166 of the 
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fourth driven gear 126 by a predetermined amount. As shown 
in FIG.25, the cylinder 166 is inserted into the shaft hole 167. 
Accordingly, the third driven gear 125 is supported so as to be 
able to rotate around the cylinder 166. On a side face of the 
third driven gear 125, on the same side as the fourth driven 
gear 126, there is formed a cylinder 168 protruding from the 
side face. The cylinder 168 is formed around the shaft hole 
167 so as to be concentric with the shaft hole 167. As shown 
in FIG. 25, the third driven gear 125 is placed between the 
fourth driven gear 126 and the second driven gear 124. 
Accordingly the position of the third driven gear 125 in the 
axial direction is fixed. 

<Structure of Driven Gears of a Low-Level Type of the 
Complex Machine 1 > 
As described above, the complex machine 1 is the highest 

level machine type in the series. Therefore, there exists a 
complex machine which is of a lower level than that of the 
complex machine 1. A complex machine 1a, which is lower 
than the complex machine 1 by one grade, has a normal 
printing function, high-speed printing function and purging 
operation function, but does not have the feeding tray 11. 
Also, a complex machine 1b, which is a lower grade than that 
of the complex machine 1a, has the normal printing function 
and purging operation function, but has neither the high 
speed printing function nor feeding tray11. The structures of 
the complex machines 1a and 1b are very similar to that of the 
complex machine 1 except for the abovementioned differ 
ences. The structures of driven gears of the complex machines 
1a, 1b are described hereinafter. 
The complex machine 1a does not have the feeding tray11. 

Therefore, the complex machine 1a is constructed without the 
feeding tray11 of the complex machine 1 and the mechanism 
for sending a paper from the feeding tray 11. Therefore, the 
set of driven gears in the complex machine 1a is configured 
without the third driven gear 125 which appears in the set of 
driven gears for the complex machine 1. FIG. 26 shows the set 
of driven gears of the complex machine 1a. As shown in FIG. 
26, the set of driven gears of the complex machine 1a have the 
driven gears 123,124 and 126, but do not have the third driven 
gear 125. In these circumstances, an end Surface of the cyl 
inder 165a of the fourth driven gear 126 is in contact with a 
member which is not shown, the end surface 171 of the 
cylinder 166 of the fourth driven gear 126 is in contact with 
the end surface 170 of the cylinder 161 of the first driven gear 
123, and an end surface of the cylinder 161a of the first driven 
gear 123 is in contact with a member which is not shown. 
Therefore, the first driven gear 123 and the fourth driven gear 
126 can rotate without moving along the axial direction. 
Moreover, the second driven gear 124 is placed so that the 
cylinders 163, 172 are positioned between the contact surface 
164 of the first driven gear 123 and the end surface 171 of the 
cylinder 166 of the fourth driven gear 126. Therefore, the 
second driven gear 124 can rotate without moving alone the 
axial direction. 
As described above, in the complex machine 1a, even 

without the third driven gear 125, the positions of the driven 
gears 123,124 and 126 in the axial direction are fixed. There 
fore, the driven gears 123, 124 and 126 can rotate without 
moving along the axial direction. Specifically, it is not nec 
essary to provide a spacer in the space generated by removing 
the third driven gear 125 (the space between the second driven 
gear 124 and the fourth driven gear 126). 
The complex machine 1b does not have the feeding tray11. 

Therefore, the complex machine 1b is constructed without the 
feeding tray 11 of the complex machine 1, the mechanism for 
sending a sheet of paper from the feeding tray 11, and the 
mechanism for transmitting driving force to the second feed 
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ing roller 89 for performing high-speed printing. Therefore, 
the set of driven gears in the complex machine 1b are config 
ured without the driven gears 124 and 125 which appearin the 
set of driven gears for the complex machine 1. FIG. 26 shows 
the set of driven gears of the complex machine 1b. As shown 
in FIG. 26, the set of driven gears of the complex machine 1b 
has the driven gears 123 and 126, but does not have the driven 
gears 124 and 125. In these circumstances, the end surface of 
the cylinder 165a of the fourth driven gear 126 is in contact 
with a member which is not shown, the end surface 171 of the 
cylinder 166 of the fourth driven gear 126 is in contact with 
the end surface 170 of the cylinder 161 of the first driven gear 
123, and the end surface of the cylinder 161a of the first driven 
gear 123 is in contact with a member which is not shown. 
Therefore, the first driven gear 123 and the fourth driven gear 
126 can rotate without moving along the axial direction. 
As described above, in the complex machine 1b, even 

without the driven gears 124 and 125, the positions of the 
driven gears 123 and 126 in the axial direction are fixed. 
Therefore, the driven gears 123 and 126 can rotate without 
moving along the axial direction. Specifically, it is not nec 
essary to provide a spacer in a space generated by removing 
the driven gears 124 and 125 (a space between the first driven 
gear 123 and the fourth driven gear 126). 
As described above, according to the set of driven gears of 

the complex machine 1 of the present embodiment, each of 
the driven gears 123 through 126 can rotate without moving 
along the axial direction. 

Also, according to the set of driven gears of the complex 
machine 1, even without the third driven gear 125, the posi 
tional relationship among the first driven gear 123, the second 
driven gear 124 and the fourth driven gear 126 in the axial 
direction does not change. Therefore, when placing the set of 
driven gears in the complex machine 1a without providing the 
third driven gear 125, it is not necessary to provide a spacer in 
place of the third driven gear 125. 

Moreover, according to the set of driven gears of the com 
plex machine 1, even without the second driven gear 124 and 
the third driven gear 125, the positional relationship between 
the first driven gear 123 and the fourth driven gear 126 in the 
axial direction does not change. Therefore, when placing the 
set of driven gears in the complex machine 1b without pro 
viding the second driven gear 124 and third driven gear 125, 
it is not necessary to provide a spacer in place of the second 
driven gear 124 and third driven gear 125. 

In the above-described complex machine 1, the fourth 
driven gear 126 transmits larger driving force, than the other 
driven gears. Since the cylinder 166 is formed on the fourth 
driven gear 126, the contact area between the fourth driven 
gear 126 and the shaft 122 is large. As a result of the larger 
contact area between the fourth driven gear 126 and the shaft 
122, the fourth driven gear 126 can transmit larger driving 
force. It should be noted that, in the complex machine 1, the 
area of contact between the first driven gear 123 and the shaft 
122 is also large. Therefore, a larger driving force may also be 
transmitted to the first driven gear 123. 

The specific examples of the present invention are 
described in detail above, but these specific examples are 
merely examples and thus do not limit the scope of claims. 
The technologies of the present invention include the matters 
in which the above-described specific examples are modified 
and changed in various ways. 
The technical elements described in the present specifica 

tion and drawings achieve the technical utility independently 
or by combining these technical elements in various ways, 
and thus are not limited to the combinations which are 
described in the claims upon filing. Moreover, the technolo 
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gies described in the present specification and drawings are to 
achieve a plurality of objects simultaneously and achieve the 
Technical utility by achieving one of the objects. 
What is claimed is: 
1. A printer, comprising: 
a Switch gear comprising a Switch spur gear and being 

slidable along a direction that is parallel to a rotation axis 
of the Switch spur gear; 

a first driven gear comprising a first spur gearand a cylinder 
fixed to the first spur gear, the cylinder being concentric 
with respect to the first spur gear and extending along 
said direction, the first driven gear engaging with a first 
mechanism; 

a second driven gear comprising a second spur gear with a 
hole that is concentric with respect to the second spur 
gear and extends along said direction, the second driven 
gear engaging with a second mechanism different from 
the first mechanism; 

a sliding power source which generates a powerfor sliding 
the Switch gear; 

a slide mechanism configured to receive the power for 
sliding the Switch gear generated by the sliding power 
Source and to slide the Switch gear along said direction; 
and 

a first tray for storing sheets, 
wherein the second driven gear is mounted on the first 

driven gearby inserting the cylinder of the first driven 
gear into the hole of the second driven gear and is rotat 
able with respect to the first driven gear around the 
cylinder, 

the slide mechanism slides the switch gear between a first 
position where teeth of the Switchgear engage with teeth 
of the first spur gear and a second position where the 
teeth of the Switch gear engage with teeth of the second 
spur gear along said direction, and 

the first mechanism is configured to feed the sheets from 
the first tray by receiving a first drive power transmitted 
via the first driven gear. 

2. The printer as defined in claim 1, further comprising: 
a third driven gear comprising a third spur gear with a hole 

that is concentric with respect to the third spur gear and 
extends along said direction, the third driven gear engag 
ing with a third mechanism; and 

a fourth driven gear comprising a fourth spur gear and a 
cylinder fixed to the fourth spur gear, the cylinder of the 
fourth driven gear being concentric with respect to the 
fourth spur gear and extending along said direction, the 
fourth driven gear engaging with a fourth mechanism, 

wherein the third driven gear is mounted on the fourth 
driven gearby inserting the cylinder of the fourth driven 
gear into the hole of the third driven gear and rotatable 
with respect to the fourth driven gear around the cylinder 
of the fourth driven gear, 

a distal end of the cylinder of the first driven gear is in 
contact with a distal end of the cylinder of the fourth 
driven gear, and 

the slide mechanism slides the Switch gear among posi 
tions comprising the first position, the second position, a 
third position where the teeth of the Switch gear engage 
with teeth of the third spur gear, and a fourth position 
where the teeth of the switch gear engage with teeth of 
the fourth spur gear, along said direction. 

3. The printer as defined in claim 1, 
wherein the first mechanism comprises gears and the sec 

ond mechanism comprises gears, 
a part of the gears of the first mechanism can rotate inde 

pendently from the gears of the second mechanism, and 
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a part of the gears of the second mechanism can rotate 
independently from the gears of the first mechanism. 

4. A printer, comprising: 
a Switch gear comprising a Switch spur gear and being 

slidable alonga direction that is parallel to a rotation axis 
of the Switch spur gear; 

a first driven gear comprising a first spur gear and a cylinder 
fixed to the first spur gear, the cylinder being concentric 
with respect to the first spur gear and extending along 
said direction, the first driven gear engaging with a first 
mechanism; 

a second driven gear comprising a second spur gear with a 
hole that is concentric with respect to the second spur 
gear and extends along said direction, the second driven 
gear engaging with a second mechanism different from 
the first mechanism; 

a third driven gear comprising a third spur gear with a hole 
that is concentric with respect to the third spur gear and 
extends along said direction, the third driven gear engag 
ing with a third mechanism; 

a fourth driven gear comprising a fourth spur gear and a 
cylinder fixed to the fourth spur gear, the cylinder of the 
fourth driven gear being concentric with respect to the 
fourth spur gear and extending along said direction, the 
fourth driven gear engaging with a fourth mechanism; 

a sliding power source which generates a power for sliding 
the Switch gear, and 

a slide mechanism configured to receive the power for 
sliding the Switch gear generated by the sliding power 
Source and to slide the Switchgear along said direction, 

wherein the second driven gear is rotatably mounted on the 
first driven gear by inserting the cylinder of the first 
driven gear into the hole of the second driven gear, 

the third driven gear is rotatably mounted on the fourth 
driven gearby inserting the cylinder of the fourth driven 
gear into the hole of the third driven gear, 

a distal end of the cylinder of the first driven gear is in 
contact with a distal end of the cylinder of the fourth 
driven gear, 

a diameter of the cylinder of the first driven gear is smaller 
than a diameter of the cylinder of the fourth driven gear, 

the second driven gear is interposed between the first spur 
gear and the cylinder of the fourth driven gear, 

the third driven gear is interposed between the second 
driven gear and the fourth spur gear, and 

the slide mechanism slides the Switch gear among posi 
tions comprising a first position where the Switch gear 
engages with the first driven gear, a second position 
where the Switch gear engages with the second driven 
gear, a third position where the Switchgear engages with 
the third driven gear, and a fourth position where the 
Switch gear engages with the fourth driven gear, along 
said direction. 

5. A printer, comprising: 
a Switch gear comprising a Switch spur gear and being 

slidable alonga direction that is parallel to a rotation axis 
of the Switch spur gear; 

a first driven gear comprising a first spur gear and a cylinder 
fixed to the first spur gear, the cylinder being concentric 
with respect to the first spur gear and extending along 
said direction, the first driven gear engaging with a first 
mechanism; 

a second driven gear comprising a second spur gear with a 
hole that is concentric with respect to the second spur 
gear and extends along said direction, the second driven 
gear engaging with a second mechanism different from 
the first mechanism; 
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28 
a third driven gear comprising a third spur gear with a hole 

that is concentric with respect to the third spur gear and 
extends along said direction, the third driven gear engag 
ing with a third mechanism; 

a fourth driven gear comprising a fourth spur gear and a 
cylinder fixed to the fourth spur gear, the cylinder of the 
fourth driven gear being concentric with respect to the 
fourth spur gear and extending along said direction, the 
fourth driven gear engaging with a fourth mechanism; 

a sliding power source which generates a powerfor sliding 
the Switch gear; 

a slide mechanism configured to receive the power for 
sliding the Switch gear generated by the sliding power 
Source and to slide the Switch gear along said direction; 

a first tray for storing sheets; 
a second tray for storing sheets; and 
an inkjet head for discharging ink droplets, 
wherein the second driven gear is rotatably mounted on the 

first driven gear by inserting the cylinder of the first 
driven gear into the hole of the second driven gear, 

the third driven gear is rotatably mounted on the fourth 
driven gearby inserting the cylinder of the fourth driven 
gear into the hole of the third driven gear, 

a distal end of the cylinder of the first driven gear is in 
contact with a distal end of the cylinder of the fourth 
driven gear, 

the slide mechanism slides the Switch gear among posi 
tions comprising a first position where the Switch gear 
engages with the first driven gear, a second position 
where the Switch gear engages with the second driven 
gear, a third position where the Switchgear engages with 
the third driven gear, and a fourth position where the 
Switch gear engages with the fourth driven gear, along 
said direction, and wherein: 

the first mechanism is configured to intermittently feed the 
sheets from the first tray by receiving a first drive power 
transmitted via the first driven gear; 

the second mechanism is configured to continuously feed 
the sheets from the first tray by receiving a second drive 
power transmitted via the second driven gear; 

the third mechanism is configured to feed the sheets from 
the second tray by receiving a third drive power trans 
mitted via the third driven gear; and 

the fourth mechanism is configured to execute maintaining 
the inkjet head by receiving a fourth drive power trans 
mitted via the fourth driven gear. 

6. A printer comprising: 
a Switch gear comprising a Switch spur gear and being 

slidable along a direction that is parallel to a rotation axis 
of the Switch spur gear; 

a first driven gear comprising a first spur gearand a cylinder 
fixed to the first spur gear, the cylinder being concentric 
with respect to the first spur gear and extending along 
said direction, the first driven gear engaging with a first 
mechanism; 

a second driven gear comprising a second spur gear with a 
hole that is concentric with respect to the second spur 
gear and extends along said direction, the second driven 
gear engaging with a second mechanism different from 
the first mechanism; 

a sliding power source which generates a powerfor sliding 
the Switch gear; 

a slide mechanism configured to receive the power for 
sliding the Switch gear generated by the sliding power 
Source and to slide the Switch gear along said direction; 
and 

an inkjet head for discharging ink droplets, 
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wherein the second driven gear is mounted on the first 
driven gearby inserting the cylinder of the first driven 
gear into the hole of the second driven gear and is rotat 
able with respect to the first driven gear around the 
cylinder, 

the slide mechanism slides the switch gear between a first 
position where teeth of the Switchgear engage with teeth 
of the first spur gear and a second position where the 
teeth of the Switch gear engage with teeth of the second 
spur gear along said direction, and 

the slide mechanism comprises a carriage that mounts the 
inkjet head and reciprocates along said direction. 

7. A set of driven gears commonly used for manufacturing 
a first type of printer comprising a first and a fourth mecha 
nism, a second type of printer comprising the first, a second 
and the fourth mechanism, and a third type of printer com 
prising the first, the second, a third and the fourth mechanism, 
the set of driven gears comprising: 

a first driven gear for engagement with the first mechanism; 
a second driven gear for engagement with the second 

mechanism; 
a third driven gear for engagement with the third mecha 

nism; and 
a fourth driven gear for engagement with the fourth mecha 

nism, 
wherein the first driven gear comprises a first spur gear and 

a cylinder fixed to the first spur gear, the cylinder of the 
first driven gear being concentric with respect to the first 
spur gear and extending along a direction that is parallel 
to a rotation axis of the first spur gear, 

the second driven gear comprises a second spur gear with a 
hole that is concentric with respect to the second spur 
gear and extends along a direction that is parallel to a 
rotation axis of the second spur gear, 

the third driven gear comprises a third spur gear with a hole 
that is concentric with respect to the third spur gear and 
extends along a direction that is parallel to a rotation axis 
of the third spur gear, 

the fourth driven gear comprises a fourth spur gear and a 
cylinder fixed to the fourth spur gear, the cylinder of the 
fourth driven gear being concentric with respect to the 
fourth spur gear and extending along a direction that is 
parallel to a rotation axis of the fourth spur gear, 

the first and fourth driven gears are used for manufacturing 
the first type of printer in a condition that a distal end of 
the cylinder of the first driven gear is in contact with a 
distal end of the cylinder of the fourth driven gear, 

the first, second and fourth driven gears are used for manu 
facturing the second type of printer in a condition that 
the distal end of the cylinder of the first driven gear is in 
contact with the distal end of the cylinder of the fourth 
driven gear, and the cylinder of the first driven gear is 
inserted into the hole of the second driven gear, and 

the first, second, third and fourth driven gears are used for 
manufacturing the third type of printer in condition that 
the distal end of the cylinder of the first driven gear is in 
contact with the distal end of the cylinder of the fourth 
driven gear, the cylinder of the first driven gear is 
inserted into the hole of the second driven gear, and the 
cylinder of the fourth driven gear is inserted into the hole 
of the third driven gear. 

8. The set of driven gears as defined in claim 7. 
wherein the first, second and fourth driven gears are used 

for manufacturing the second type of printer in a condi 
tion that the second driven gear is rotatable with respect 
to the first driven gear around the cylinder of the first 
driven gear, and 
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the first, second, third and fourth driven gears are used for 

manufacturing the third type of printerina condition that 
the second driven gear is rotatable with respect to the 
first driven gear around the cylinder of the first driven 
gear, and the third driven gear is rotatable with respect to 
the fourth driven gear around the cylinder of the fourth 
driven gear. 

9. A printer comprising: 
a Switch gear comprising a Switch spur gear and being 

slidable along a direction that is parallel to a rotation axis 
of the Switch spur gear; 

a first driven gear comprising a first spur gearand a cylinder 
fixed to the first spur gear, the cylinder being concentric 
with respect to the first spur gear and extending along 
said direction, the first driven gear engaging with a first 
mechanism; 

a second driven gear comprising a second spur gear with a 
hole that is concentric with respect to the second spur 
gear and extends along said direction, the second driven 
gear engaging with a second mechanism different from 
the first mechanism; 

a sliding power source which generates a powerfor sliding 
the Switch gear; 

a slide mechanism configured to receive the power for 
sliding the Switch gear generated by the sliding power 
Source and to slide the Switch gear along said direction; 
and 

an inkjet head for discharging ink droplets, 
wherein the second driven gear is mounted on the first 

driven gearby inserting the cylinder of the first driven 
gear into the hole of the second driven gear and is rotat 
able with respect to the first driven gear around the 
cylinder, 

the slide mechanism slides the switch gear between a first 
position where teeth of the Switchgear engage with teeth 
of the first spur gear and a second position where the 
teeth of the Switch gear engage with teeth of the second 
spur gear along said direction, and 

the first mechanism is configured to execute maintaining 
the inkjet head by receiving a first drive power transmit 
ted via the first driven gear. 

10. A printer comprising: 
a Switch gear comprising a Switch spur gear and being 

slidable along a direction that is parallel to a rotation axis 
of the Switch spur gear; 

a first driven gear comprising a first spur gearand a cylinder 
fixed to the first spur gear, the cylinder being concentric 
with respect to the first spur gear and extending along 
said direction, the first driven gear engaging with a first 
mechanism; 

a second driven gear comprising a second spur gear with a 
hole that is concentric with respect to the second spur 
gear and extends along said direction, the second driven 
gear engaging with a second mechanism different from 
the first mechanism; 

a sliding power source which generates a powerfor sliding 
the Switch gear; 

a slide mechanism configured to receive the power for 
sliding the Switch gear generated by the sliding power 
Source and to slide the Switch gear along said direction; 
and 

a roller, 
wherein the second driven gear is mounted on the first 

driven gearby inserting the cylinder of the first driven 
gear into the hole of the second driven gear and is rotat 
able with respect to the first driven gear around the 
cylinder, 
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the slide mechanism slides the switch gear between a first 
position where teeth of the Switchgear engage with teeth 
of the first spur gear and a second position where the 
teeth of the Switch gear engage with teeth of the second 
spur gear along said direction, and 

the roller rotates to a first rotational direction when the 
Switch gear rotates to a predetermined rotational direc 

32 
tion at the first position, the roller rotates to a second 
rotational direction opposite to the first rotational direc 
tion when the switch gear rotates to the predetermined 
rotational direction at the second position. 


